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ABSTRACT 
 
 
 
 The increasing demand for small sized, low power consumption and high 
processing speeds have always been the pillars of transistor development. To meet 
the demands of the transistor, the current trend is to reduce the size of Metal Oxide 
Semiconductor Field Effect Transistor (MOSFET) into nanoscale regime because 
size plays an essential role in the performance of transistors. However, the extreme 
scaling of the size has brought new challenges as the MOSFET reaches its 
performance limit. In this respect, the Graphene Nanoribbon (GNR), a promising 
material that holds much potential for the future nanoelectronic devices, is 
introduced as a new material to overcome the limitation that exists in the 
conventional MOSFET. In this research, the analytical model of the GNR Schottky 
diode was presented to analyse the behaviour of metal-GNR interface. The work 
presents a simple model to analyse the current-voltage characteristic in the function 
of Schottky barrier properties such as the potential barrier and the Schottky barrier 
lowering effect of GNR contact. By using the analytical method, the analytical model 
for depletion region width, potential barrier, Schottky barrier lowering effect and the 
current-voltage characteristics of the GNR Schottky diode were presented. Besides 
that, the device structure of the GNR Schottky diode was built using Atomic Toolkit 
Virtual Nano Lab software to analyse the edge effect of metal-GNR interface. Based 
on the results, it is found that the potential barrier of GNR contacts is lower than 
conventional silicon contacts by at least half of it and the metal-Zigzag GNR 
interface shows promising potential to become interconnect as the interface is able to 
carry high current density up to 109 A/cm2. In addition, the proposed current-voltage 
characteristics model of GNR Schottky diode shows good agreement with 
experimental data and also with ATK Tools Simulation result. 
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ABSTRAK 
 
 
 
Permintaan tinggi terhadap saiz kecil, penggunaan kuasa yang rendah dan 
kelajuan pemprosesan yang tinggi merupakan faktor utama dalam pembangunan 
transistor. Bagi memenuhi permintaan terhadap transistor, trend semasa memerlukan 
saiz Metal Oxide Semiconductor Field Effect Transistor (MOSFET) dikurangkan 
kerana saiz transistor memainkan peranan penting dalam prestasi transistor. Walau 
bagaimanapun, mengurangkan saiz transistor secara ekstrem membawa cabaran-
cabaran baru ke atas MOSFET yang menghampiri had prestasinya. Oleh itu, 
Graphene Nanoribbon (GNR) suatu bahan yang berpotensi untuk masa hadapan 
peranti nanoelektronik diperkenalkan untuk mengatasi kelemahan yang wujud pada 
MOSFET konvensional. Dalam penyelidikan ini, model analisis bagi diod Schottky 
dibentangkan untuk menganalisa hubung kait kelakuan logam-GNR. Penyelidikan 
tersebut membentangkan model yang mudah bagi menganalisis ciri arus-voltan 
berhubungan dengan ciri-ciri halangan Schottky seperti halangan keupayaan dan 
kesan pengurangan halangan Schottky bagi permukaan logam-GNR. Dengan 
menggunakan kaedah analisis, model analisis untuk lebar kawasan susut, halangan 
keupayaan, kesan pengurangan halangan Schottky dan ciri arus-voltan bagi GNR 
Schottky diod turut dibentangkan. Di samping itu , struktur peranti bagi GNR 
Schottky diod turut dibina dengan menggunakan perisian Atomic Toolkit Virtual 
Nano Lab bagi menganalisa kesan peminggiran permukaan logam-GNR. 
Berdasarkan keputusan, didapati bahawa halangan keupayaan bagi kontak GNR 
adalah lebih rendah daripada kontak silikon konvensional sebanyak separuh 
daripadanya dan permukaan logam-Zigzag GNR menunjukkan potensi cerah sebagai 
antara sambungan kerana ia mampu membawa arus ketumpatan yang tinggi sehingga 
109 A/cm2. Selain itu, model ciri-ciri arus-voltan bagi diod Schottky GNR juga 
menunjukkan hubungan yang serupa dengan data eksperimen dan juga hasil Simulasi 
ATK Tools.  
